Rediscovery of already known compounds is a major issue in microbial natural product drug discovery. In recent years, progress has been made in developing more efficient analytical approaches that quickly identify known compounds in a sample to minimise rediscovery. In parallel, whole genome sequencing of microorganisms has revealed their immense potential to produce secondary metabolites, yet the majority of biosynthetic genes remain silent under common laboratory culturing conditions. Therefore, increased research has focused on optimising culturing methods to activate the silent biosynthetic gene clusters. Co-cultivation of different microbial strains can activate biosynthetic gene clusters that remain silent under standard laboratory fermentations involving monocultures, hence, the technique has great potential for natural product drug discovery. However, innovative methods are still needed to evaluate the success of any cocultured fermentation end-product. Here, the application of HSQC-TOCSY NMR spectra and subsequent PCoA to identify changes in the metabolite diversity induced through co-cultivation is described.
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In nature, microorganisms occur in dynamic communities and thus co-cultivation allows for interspecific interactions that resemble natural microbial ecosystems more closely and trigger the production of cryptic metabolites 1 . Numerous examples of successful cocultivation induced natural products, most often polyketides and non-ribosomal peptides, have been published and reviewed in the literature [2] [3] [4] [5] [6] [7] . Such examples highlight the potential of co-culturing for natural product drug discovery. Chemometric-profiling approaches have been used to assess the induction of microbial metabolites through co-cultures 5 . Application of liquid chromatography coupled to UV or MS detectors is often used, but these techniques depend on the presence of chromophores or the ability of the natural products to ionise. NMR fingerprinting techniques have also been reported, by which the crude extract of mono-and co-cultures were fractionated and 1 H NMR spectra of the pure cultures profiles were compared to those of the co-culture 2 .
The strengths of NMR profiling are that it provides insight into structural components of the extract, it is highly reproducible and provides universal detection 8 . We recently reported a technique using 2D heteronuclear single quantum correlation -total correlation spectroscopy (HSQC-TOCSY) NMR profiles to prioritise microbial strains that have higher potential to produce drug-like natural products 9 . Hereby, the advantage of using 2D NMR profiles is that chemical resolution is improved by spreading the structural information over two-dimensions and consequently allows assessment of unfractionated crude extracts.
In Focus A chemometric metabolomics approach using multivariate analysis was implemented in order to dereplicate the dataset and identify significant correlations and differences in the secondary metabolomes. Peaks were picked from the HSQC-TOCSY NMR spectra regions of interest that were associated with polyketide, peptide, double bond, aromatic and heteroaromatic structure fragments as previously described 9 . After removal of resonances found in the media control, peaks between the samples were aligned using an Excel macro. Dice similarities were calculated and the generated correlation matrix was used for Principle Coordinate Analysis (PCoA; Figure 2 ). The first two principal coordinates (F1/F2) were able to explain more than 45% of the variation within the dataset.
Based on the position of the mono-cultures compared to the coculture it could be determined which of the two strains was more 
Conflicts of interest
The authors declare no conflicts of interest. 
